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$l$ Euler ( )
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Department of Mathematical Sciences,
University of Tokyo
$F$ $p>0$ , $U$ $F$ $d$
, $\ell$ $p$ , $\mathcal{F}$ $U$ $\ell$ . $\mathcal{F}$ Euler $\chi_{c}(U, \mathcal{F})$
,
$\chi_{c}(U, \mathcal{F})=\sum_{q=0}^{2d}(-1)^{q}\dim H_{c}^{q}(U, \mathcal{F})$
. $\mathcal{F}$ $\mathbb{Q}_{l}$ , $\chi_{c}(U$, Q $\chi_{c}(U)$ .
$d=1$ , Euler $\chi_{c}(U, \mathcal{F})$ , $\mathrm{G}\mathrm{r}\mathrm{o}\mathrm{t}\mathrm{h}\mathrm{e}\mathrm{n}\mathrm{d}\mathrm{i}\mathrm{e}\mathrm{c}\mathrm{k}-\mathrm{O}\mathrm{g}\mathrm{g}$ -Shafarevich
$\chi_{c}(U, \mathcal{F})-\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}$ $\mathcal{F}\cdot\chi_{c}(U)=\deg \mathrm{S}\mathrm{w}(\mathcal{F})$
([1] Expose’ $\mathrm{X}$). , $U$ , Swan Sw(F)
0 , Grothendieck-Ogg-Shafarevich
. [2] , .
1 Swan $\mathrm{G}\mathrm{r}\mathrm{o}\mathrm{t}\mathrm{h}\mathrm{e}\mathrm{n}\mathrm{d}\mathrm{i}\mathrm{e}\mathrm{c}\mathrm{k}-\mathrm{O}\mathrm{g}\mathrm{g}$-Shafarevich
, $\ell$ Swan . $U$ $\mathcal{F}$ , $Uarrow X$ $F$
. , , .










. 1 , $\mathcal{F}$ $\ell$ . , Swan




$D_{m}$ $D$ . $(Y\mathrm{x}Y)’arrow Y\rangle\langle Y$ ,
$D_{1}\mathrm{x}D_{1},$ $D_{2}\mathrm{x}D_{2},$
$\ldots$ , Dm $\cross$ D . ,
. $(Y\mathrm{x}Y)’$ $2d$
. $Y=\triangle_{Y}arrow Y\mathrm{x}Y$ , $\log$ $Y=\triangle_{Y}^{\log}arrow(Y\mathrm{x}Y)’$
.
$\sigma\in G$ , $\sigma$ : $Varrow V$ $\Gamma_{\sigma}\subset V\mathrm{x}V$ , $(Y\mathrm{x}Y)’$
$\overline{\Gamma}$ . $s_{V/U}(\sigma)\in CH_{0}(Y\backslash V)$ ,
$s_{V/U}(\sigma)=\{$
$-(\overline{\Gamma}_{\sigma}, \Delta_{Y}^{\log})_{(Y\mathrm{x}Y)^{\mathit{1}}}$ $\sigma\neq 1$
$- \sum_{\tau\neq 1}s_{V/U}(\tau)$ $\sigma=1$
. $Varrow U$ , $\sigma\neq 1$ , $\Gamma_{\sigma}$ $\triangle_{V}$
. , $(\overline{\Gamma}_{\sigma}, \triangle_{Y}^{\log})(Y\cross Y)’$ , $CH_{0}(Y\backslash V)$ . $CH_{0}$ 0
Chow .
$M$ $\mathcal{F}$ $G$ , Swan Sw(F) \in CEo(X\U) ,
$\mathrm{S}\mathrm{w}(\mathcal{F})=\frac{1}{|G|}\sum_{\sigma\in G}\overline{f}_{*}s_{V/U}(\sigma)\mathrm{T}\mathrm{r}(\sigma : M)$
. $\otimes \mathbb{Q}$ . , , Sw $(\mathcal{F})$ $CH_{0}(X\backslash$
$U)_{\mathbb{Q}p}$ , , $CH_{0}$ (X\U)
. , .
$Yarrow X$ , , Swan
([1] Expose X) , .
Swan , Grothendieck-Ogg-Shafarevich
.
1 $U$ $F$ , $X\supset U$ . $U$
$\ell$ $\mathcal{F}$ ,
$\chi_{c}(U, \mathcal{F})-$ rank $\mathcal{F}\cdot\chi_{c}(U)=\deg$ Sw $(\mathcal{F})$
.
1 , ,
$\mathrm{T}\mathrm{r}(\sigma : H_{\mathrm{c}}^{*}(V, \mathbb{Q}_{\ell}))=\deg(\overline{\Gamma}_{\sigma}, \triangle_{Y}^{\log})(Y\cross Y)^{J}$




, , $X$ $F$ , $U$ $X$
$D$ . $\Gamma\subset U\mathrm{x}U$ ,
$p_{1},p_{2}$ : $\Gammaarrow U$ .
$\Gamma$
$\Gamma^{*}=p_{1*}\mathrm{o}p_{2}^{*}$ : $H_{c}^{q}(U, \mathbb{Q}_{l})arrow H_{c}^{q}(U$, Q ,
, $p_{2}$ : $\Gammaarrow U$ . $\overline{\Gamma}\subset X\mathrm{x}X$ $\Gamma$
, $p_{2}$ ; $\Gammaarrow U$ ,
$(!)$ $\overline{\Gamma}\cap(D\cross X)\subset\overline{\Gamma}\cap(X\}\langle D)$
. $( \Gamma^{*} :H_{c}^{*}(U, \mathbb{Q}\ell))=\sum_{q=0}^{2d}(-1)^{q}\mathrm{T}\mathrm{r}(\Gamma^{*} : H_{c}^{q}(U, \mathbb{Q}_{\ell}))$
, (!) .
, $(X\mathrm{x}X)’arrow X\mathrm{x}X$ , $D_{1}\mathrm{x}D_{1},$ $D_{2}\mathrm{x}D_{2},$
$\ldots,$
$D_{m}\mathrm{x}D_{m}$
. $(D\mathrm{x}X)’,$ $(X\mathrm{x}D)’\subset(X\mathrm{x}X)’$ , $D\mathrm{x}X,$ $X\mathrm{x}D$
. , .
2 $\Gamma\subset U\mathrm{x}U$ , $\overline{\Gamma}’\subset(X\mathrm{x}X)’$ .
$(!’)$ $\overline{\Gamma}’\cap(D\mathrm{x}X)’\subset\overline{\Gamma}’\cap(X\mathrm{x}D)’$
. , $(!)\overline{\Gamma}\cap(D\mathrm{x}X)\subset\overline{\Gamma}\cap(X\mathrm{x}D)$ ,
Tr(I* : $H_{c}^{*}(U,$ $\mathbb{Q}\ell)$ ) $=\deg(\overline{\Gamma}’, \triangle_{X}^{\log})(X’ \mathrm{e}X)’$
.
2 1 , $\Gamma=\Gamma_{\sigma}$ , 2 (!’)
.
, 2 . , $X=U$
, . [F] $\in H^{2d}(X\mathrm{x}X, \mathbb{Q}_{l}(d))$ $\Gamma$ , $[\triangle]\in H^{2d}(X\rangle\langle$
$X,$ $\mathbb{Q}_{\ell}(d))$ $\triangle$ . $\cup:H^{2d}(X\mathrm{x}X, \mathbb{Q}_{\ell}(d))\mathrm{x}H^{2d}(X\mathrm{x}X, \mathbb{Q}_{l}(d))arrow$
$H^{4d}(X\mathrm{x}X, \mathbb{Q}_{\ell}(2d))$ , Tr : $H^{4d}(X\mathrm{x}X, \mathbb{Q}_{\ell}(2d))arrow \mathbb{Q}_{\ell}$ .
Lefschetz ([1] Expose III) ,
$\prime \mathrm{n}(\Gamma^{*} : H^{*}(X, \mathbb{Q}_{\ell}))=\mathrm{T}\mathrm{r}([\Gamma]\cup[\triangle])$
. , ,
Tr([I] $\cup[\triangle]$ ) $=\deg(\Gamma, \triangle)_{X\mathrm{x}X}$
. , Tr(I*: $H^{*}(X,$ $\mathbb{Q}\ell)$ ) $=\deg(\Gamma, \triangle)x\cross X$ .
, . $U\mathrm{X}U$ $X\mathrm{x}U$ -3j $X\mathrm{x}X$
. (!) , $[\Gamma]\in H^{2d}(X\mathrm{x}X, Rj_{2*}j_{1!}\mathbb{Q}f(d))$
. , $[\triangle]\in H^{2d}(X\mathrm{x}X,j_{2!}Rj_{1*}\mathbb{Q}\ell(d))$ . $\cup:H^{2d}(X\mathrm{x}$
$X,$ $Rj_{2*}j_{1!}\mathbb{Q}_{l}(d))\mathrm{x}H^{2d}(X\}<X,j_{2!}Rj_{1*}\mathbb{Q}_{\ell}(d))arrow H^{4d}(X\mathrm{x}X,j_{2’}.j_{1!}\mathbb{Q}_{l}(2d))$
198
, Tr : $H^{4d}(X\rangle\langle X, j_{2’}.j_{1!}\mathbb{Q}_{\ell}(2d))arrow \mathbb{Q}_{\ell}$ , Lefschetz ([1]
Expose’III) ,
Tr(F* : $H_{c}^{*}(U,$ $\mathbb{Q}_{\ell})$ ) $=\mathrm{b}’([\Gamma]\cup[\triangle])$
.
$\mathrm{T}\mathrm{r}([\Gamma]\cup[\triangle])=\deg(\overline{\Gamma}’, \triangle^{\log})_{(XX)’}\rangle\langle$ . $(X\mathrm{x}X)^{\sim}=(X\mathrm{x}X)’\backslash ((D\mathrm{x}X)’\cup(X\mathrm{x}$
$D)’)$ , $\tilde{\Gamma}=\overline{\Gamma}’\cap(X\mathrm{x}X)^{\sim}$ . $(X\mathrm{x}X)^{\sim\acute{\neq}}j(X\mathrm{x}X)’\backslash (X\mathrm{x}D)’-\acute{4}j(X\mathrm{x}X)’$
. (!’) , $[\tilde{\Gamma}]\in H^{2d}((X\mathrm{x}X)’, Rj_{2*}’j_{1’}’.\mathbb{Q}f(d))$
. , $[\triangle^{\log}]\in H^{2d}((X\mathrm{x}X)’, j_{2l}’Rj_{*}^{l}\mathbb{Q},(d))$ .
$H^{2d}(X\mathrm{x}X, Rj_{2*}j_{1’}.\mathbb{Q}_{f}(d))arrow H^{2d}((X\mathrm{x}X)’, Rj_{2*}’j_{1!}\prime \mathbb{Q}_{\ell}(d)),$ $H^{2d}(X\mathrm{x}X,j_{2’}.Rj_{1*}\mathbb{Q}\ell(d))arrow$











. , , ,
Tr([F] $\cup[\triangle^{\log}]$ ) $=\deg(\overline{\Gamma}’\triangle^{\log})_{(X\mathrm{x}X)’})$
. , Tr $(\Gamma*:H_{c}^{*}(U, \mathbb{Q}_{\ell}))=\deg(\overline{\Gamma}’, \triangle^{\log})(X\mathrm{x}X\rangle’$ .
, 2 . , $U=\mathrm{A}^{1}\subset X=\mathrm{P}^{1}$ .
, $H_{c}^{q}(U, \mathbb{Q}_{l})$ , $q=2$ 1 , 0 .
1. $F:Uarrow U$ Frobenius . $F^{*}$ $H_{c}^{2}(U$, Q $p$
, $(F^{*} : H_{c}^{*}(U_{7}\mathbb{Q}\ell))=p$ . $F_{*}$ $H_{c}^{2}(U$, Q 1 ,
Tr(F*: $H_{c}^{*}(U,$ $\mathbb{Q}_{\ell})$ ) $=1$ . $\deg(\triangle, \Gamma_{F})(x\cross x)^{\sim}=p$ .
$F^{*}$ (!’) , Tr(F*: $H_{c}^{*}(U,$ $\mathbb{Q}_{\ell})$ ) $=\deg(\triangle, \Gamma_{F})_{(X\mathrm{x}X)^{\sim}}=p$ .
$F_{*}$ (!’) , Tr(F*: $H_{c}^{*}(U,$ $\mathbb{Q}_{\ell})$ ) $=1\neq\deg(\triangle, \Gamma_{F})(x)(x\rangle$$\sim=p$ .
2, $f$ : $Uarrow U$ $x\vdash+x+1$ . , $f^{*}$ $H_{\mathrm{c}}^{2}(U$, Q
1 , Tr(F*: $H_{c}^{*}(U,$ $\mathbb{Q}_{\ell})$ ) $=1$ . (!’) ,
Tr(F*: $H_{c}^{*}(U,$ $\mathbb{Q}_{l})$ ) $=\deg(\triangle, \Gamma_{f})\langle X\cross X$) $\sim=1$ .
References
[1] A. Grothendieck et. al., Cohornologie $\ell$-adique et Fonction $L_{f}$ SGA 5, Springer
LNM 589 (1977).
[2] K. Kato, T. Saito, Ramification theory of schemes over a perfect field, preprint.
math.AG/0402010
